Abstract. Objective: To study the protective effects of Rabdosia rubescens total flavonoids (RRTF) on the cerebral ischemia reperfusion model(CIRM) of mice. Methods: By blocking bilateral carotid artery blood flow, the mice model of CIRM were established. Before surgery, medicines were given once a day for 7 successive days. The model was constructed after one hour of the last administration, 24h reperfusion after surgery. Measuring LD, LDH and ATP enzyme of mouse brain tissue, and observing morphological changes of brain tissue. Results: Each dose group of RRTF can significantly lower mortality, reduce the content of LD, ease brain tissue damage while can obviously improve the vitality of LDH, enhance the enzyme activity in mice with cerebral ischemia reperfusion injury, such as Na + -K + -ATPase, Mg 2+ -ATPase, Ca 2+ -ATPase. Conclusions: Indicators among each dose of the Rabdosia rubescens flavonoids on cerebral ischemia reperfusion model have better improvement, large doses is the best.
Introduction
Rabdosia rubescens, Labiatae Plectranthus genus Cardamine Sam Hara dry ground [1] , Growing in Jiyuan, Taihang Mountain, Henan area. Taste joys, slightly cold, with the function of promoting blood circulation and relieving pain, heat clearing and detoxification and other effects [2] . With heat clearing and detoxification, anti-inflammatory pain, activating blood and relieving pain, lowering blood pressure, reducing blood lipids and other effects [3] . Mainly used for leukemia, sore throat, tonsillitis, snake bites, and esophageal cancer in clinic and it has a significant effect on esophageal epithelial hyperplasia [4] . Toxicity studies showed that the side effects of Rabdosia rubescens is less, long term use of it, patients have not found the liver, kidney, heart and bone marrow toxicity [5] . So, Rabdosia rubescens and its effective components have good clinical application and development value, modern pharmacological research shows that there are many components of flavonoids, most of them have anti-aging, protect the cardiovascular functions [6] . This paper focuses on the improvement of Rabdosia rubescens total flavonoids on cerebral ischemia reperfusion model in mice, to observe the effect of each index of Rabdosia rubescens total flavonoids on cerebral ischemia reperfusion model.
Methods

Materials
Kunming mice of clean grade, male, weighing 27~30g, provided by the experimental animal center of Hebei Province, the certificate number 1209020. 
Experimental Methods
Take KM mice weighing 27 ~ 30g of 105, evenly divided into 7 groups: sham operation group, model group, nimodipine group, Naoluotong group, large medium and small dose rubescens total flavonoids groups, n = 15. Nimodipine group (positive control drug, dose 30mg/kg, before use dilute the drug concentration to 3mg/ml with 0.5% CMC, 0.1ml/10g, 15 times the clinical dosage); Naoluotong group (positive control drug, dose 750mg/kg, preparation of drug concentration 75mg/ml with 0.5%CMC, 0.1ml/10g, 15 times of clinical dosage); Large medium and small dose of Rabdosia rubescens total flavone(RRTF) group (300mg/kg, 150mg/kg, 75mg/kg, before use to formulated the drug concentration 30mg/ml, 15mg/ml, 7.5mg/ml, with 0.5%CMC , 0.1ml/10g); The sham operation group and model group ( intragastric administration with the same volume of 0.5% CMC),give the medicine 1 times a day, continuous 7d . Sixth days 20:00 began fasting, 12 hours later, Medicine by weight, 1 hours after, anesthetized by intraperitoneal injection of 5% chloral hydrate (0.06ml / 10g) (Mice loss of righting reflex). Then use the scalpel for neck incision, the surrounding muscle was gradually separated with a scalpel, until see bilateral common carotid artery (CCA), Again with the elbow forceps precisely stripped peripheral nerve, CCA were isolated, The blood flow of the common carotid artery was stopped and the 10min was maintained with a microvascular clip, after that, loosen the clip to restore perfusion 10min, once again clip close blood vessels 10min, finally restore blood supply, penicillin powder was sprinkled on the wound mouth, suture the neck wound. The blank group received sham operation treatment, that is, in addition to not blocking the CCA, the other operations are the same as the model group [7] [8] .
All mice, after reperfusion 24h, cervical killed off and quickly taken the brain, sagittal cut half placed in 10% formalin solution, fixed week embedded in paraffin, for HE staining; the other half with saline flushed the surface blood, and then absorbed saline with clean filter paper, accurately weighed their weight, according to this weight to calculate the added amount of cold saline, physiological saline: brain tissue =9: 1 (ml : g) added to normal saline brain tissue was ground into 10% pulp with a glass homogenizer in a beaker filled with ice, 4 degrees C, 3000r/min centrifugal 10min, The supernatant was kept at -20, LD LDH ATP enzyme levels in brain homogenate were determined according to kit instructions. Data was analyzed by SPSS 17.0 for windows statistical package for statistical analysis of medical data sheet. Table 1 It can be seen from the table: the highest mortality in the model group, the mortality rate in each treatment group were decreased, indicating the administration of each group can reduce mortality, retard brain damage and protect brain tissue to different extent. Table 2 It can be seen from the table, compared with sham-operated group, cerebral LD content significantly increased in the model group (P <0.01), LDH activity decreased significantly (P <0.01), illustrate that cerebral ischemia-reperfusion model was built; and compared to the model group; high medium and small dose rubescens total flavonoids group and nimodipine group, Naoluotong group can significantly reduce LD content (P <0.01) while LDH activity significantly increased (P <0.01).High dose of total flavonoids of Rabdosia rubescens is the best. Table 4 Pathological sections of cerebral cortex of cerebral ischemia reperfusion model in mice under the effect of Rabdosia rubescens total flavonoids, observed as follows: the nerve cells in the brain of sham operation group were basically normal, the glial cells were normal; The cerebral cortex nerve cells of mice in the model group became edema accompanied by degeneration, most glial cell shrinkage; Naoluotong group, a small number of cerebral cortical neurons degeneration accompanied by edema, glial cell atrophy; High dose of Rabdosia rubescens total flavonoids, minimal cerebral cortical neuron degeneration, glial cells are basically normal; Middle dose of the Rabdosia rubescens total flavonoids, a small number of cerebral cortical neurons degeneration, glial cells are basically normal; Small dose of Rabdosia rubescens total flavonoids, most of the cerebral cortical neurons were normal, and no abnormalities were observed in glial cells. Table 4 . Effect on pathological changes of cerebral cortex of cerebral ischemia reperfusion model. "+" nerve cells and glial cells are basically normal; "+" a small number of nerve cell degeneration, glial cells are basically normal; "+ +" most of nerve cell degeneration, glial cells are basically normal or partial atrophy; "+ + +" all nerve cell degeneration, glial cell atrophy or disappear completely.
Results
Effect of RRTF on Mortality Rate Induced by Cerebral Ischemia-reperfusion Model, the Results are Shown in
After Ridit test, compared with the sham operation group, the model group had significant statistical significance (P<0.01) which showed that the model was successful. Compared with the model group, the high medium and small doses of Rabdosia rubescens total flavonoids group had significant statistical significance (P<0.01), The degree of injury of the nerve cells and glial cells in the cerebral cortex of the reperfusion model was significantly blocked under the action of Rabdosia rubescens total flavonoids. In other words, the brain tissue been protected to a certain extent. Cerebral cortex pathology section of cerebral ischemia and reperfusion model
Discussion
Cerebral ischemia is ischemic cerebrovascular disease(ICVD), focal brain dysfunction caused by local cerebral blood supply, oxygen shortage or interruption, and there is a high incidence, morbidity, mortality, recurrence rate [9] [10] . Cerebral ischemia reperfusion model (CIRI) is a tissue injury aggravated pathological phenomenon caused by tissue ischemia certain time and followed restore the blood supply [11] . Cerebral ischemia reperfusion injury is conventional case in clinical, the event can cause a large number of neuronal apoptosis, greater harm to the patients [12] . Establishing cerebral ischemia-reperfusion model, in order to simulate the human ischemia-reperfusion injury, to identify the agents can greatly reduce the cerebral ischemia injury, to reduce the suffering of patients and to improve their quality of life [13] . In this study, the suture method which establish cerebral ischemia, clinical model of infarction very similar to humans, has high research value [14] . Through thread embolism method of blocking blood supply to establish the mouse cerebral ischemia reperfusion model with smaller operative trauma, survive longer, shorter operation time, ischemia constant position without craniotomy, etc., can accurately control the perfusion, ischemia time in accordance with the requirements of the experiment. So it is widely used in animal model experiments [15] .
Modern medical study found that the incidence of cerebral ischemia associated with a number of factors, such as energy metabolism, platelet aggregation, vasoconstriction, microcirculatory disturbance, free radical damage, the toxic effects of excitatory amino acids, intracellular calcium overload, inflammatory damage, the role of NO and NOS, apoptosis etc. First, the energy metabolism is affected after cerebral ischemia, reducing ATP synthesis, Our group proposes the use of detoxification combined with blood circulation method for treating cerebral ischemic disease, this method is not only the integration of new theories of modern times "Jie Du Tong Luo Law" for the treatment of cerebral ischemia, also try to explore solutions for ischemic stroke, paralysis of limbs problems which use the "blood circulation method" cannot be improved and controlled. Improving the effect of traditional Chinese medicine treatment of cerebral ischemia, having an important guiding role in using traditional Chinese medicine [17] . Blood circulation method, mainly to improve the coagulation and fibrinolytic system function; Detoxification method is mainly focused on improvment the function of platelets and endothelial function, but "hua yu jie du method" for both work and have a synergistic effect [18] . Detoxification, blood circulation is the main principle in the treatment of acute and chronic inflammation of traditional Chinese medicine, there is a strong inhibition of inflammatory pathways and inflammatory cells [19] . To confirm the role of traditional Chinese medicine in the treatment of cerebral ischemia and reperfusion, we conducted a lot of preliminary research on traditional Chinese medicine which has blood circulation and clearing heat and detoxification effect, found that drugs having both blood circulation and clearing heat and detoxification effect, such as Campsis, Bidens verbena [20] , motherwort [21] , are having significantly improvement on cerebral ischemic tolerance. Therefore, Chinese medicine with detoxification and blood circulation two functions should be the focus of future research in terms of improving brain ischemic tolerance. Now, however, most of the research is limited to research single herb, compound, simple medicine, limiting the broader development of Chinese medicine. It is clear that the active ingredients of traditional Chinese medicine, should be explored to find the role and mechanism action of drugs from animal experiments to determine the pharmacological effects of traditional Chinese medicine in enhancing cerebral ischemic tolerance, to promote Chinese medicine to the world.
Conclusions
Experimental results show that blood circulation method and clearing heat and detoxification method significantly reduced the cerebral ischemia-reperfusion injury, after rubescens total flavonoid pretreatment, fewer number of animal deaths. Thus, the total flavonoids of rubescens has a protective effect on the brain tissue, playing a benign intervention on cerebral ischemic injury and decrease cerebral ischemia-reperfusion injury, having certain preventive and protective effect on Ischemic Cerebral Tissue.
This study has laid the foundation for the comprehensive utilization of rubescens. It also provides support for the experimental point of our group: traditional Chinese medicine, blood circulation and detoxification efficacy, has a good anti-cerebral ischemia.
